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The mobile telephone (62) is well adapted for use as a rental phone. It has an on-board computer (70) which computes and 
stores telephone usage and control information such as charges for usage of the telephone. Time and charge limits can be set for 
the telephone. For example, the telephone can be set to disable itself for all or a selected category of incoming and outgoing calls 
after the passage of a pre-determined time, and/or when the total usage charges reach a pre-determined maximum. Preferably, 
these limits can be set and adjusted remotely. 
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MOBILE TELEPHONE. SYSTEM MID METHOD 

This invention relates to mobile telephones 

and methods of using and renting them, and particularly 

to mobile telephones, systems and methods for use in 

5 rental vehicles, such as rental cars and trucks, taxis, 

limousines, golf carts, boats and aircraft, and in 

other rentals such as in hotels, motels, restaurants, 

catering halls, convention centers, etc. 

One of the problems in renting mobile 

10 telephones lies in the risk involved with allowing the 

rental customer to make calls without any limits as to 

time or charges. Thus, even though the customer uses a 

valid credit card to which to charge the cost of the 

rental, and even though the renting company may obtain 

15 authorization for a specific amount of charges from the 

credit card company before the rental is made, there is 

nothing to prevent the customer from incurring charges 

exceeding that amount. The result may be that the 

excess charges never are paid. A similar problem 

20 exists with enforcing time limits agreed to by the 

customer when renting the phone. 

The foregoing problem is complicated by the 

fact that the telephone lessor usually would like to 

allow customers to use the telephone beyond the pre- 

25 determined credit or time limits, as long as he or she 

has sufficient credit to pay for the extra use. 

One prior mobile telephone rental approach 

used with rental vehicles is to provide a credit card 

reader with the telephone in the vehicle. The user 

30 usually must insert his or her credit card into the 

reader in order to use the phone. This has several 

disadvantages. First, the card reader is expensive and 

takes up a considerable amount of space. Secondly, the 
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need to insert a credit card is cumbersome and can be 

dangerous, if it is the driver of the vehicle who is 

using the phone. Also, in most such devices, although 

verification of the credit card is performed, 

5 authorization of an amount of credit is not. Thus, 

even though the call is charged to a valid card, there 

is no assurance that the holder has not exceeded the 

limit of charges on his card. Thus, there is a 

significant chance that the rental company will not be 

10 paid for the call. 

Billing for the call is computed at a central 

station, and a bill usually is sent to the rental 

company or customers only relatively infrequently. 

Thus, the user usually does not know the amount of the 

15 charges for some time and cannot get reimbursement for 

the costs from his employer or client until well after 

the event. 

An additional problem is that mounting the 

card reader often requires holes to be cut in the 

20 interior of the car. This is highly undesirable for 

rental cars because the holes reduce the value of the 

cars after the phones are removed. 

In another prior system, portable cellular 

telephones are rented by the customer, carried out to 

25 the car, and carried back to the rental station when 

returned. The rental usually is arranged at a counter 
* 

separate from the vehicle rental counter, and a 

separate bill and credit card verification are 

required. 

This prior system is cumbersome, labor- 

intensive, slow and inconvenient for both the customer 

and the rental company. Moreover, the telephones are 

not firmly secured in the vehicle and thus can be 

dropped and mishandled by the customer or easily stolen 

30 
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by thieves. Further, the loose telephones are 

relatively clumsy to use, and thus may reduce the 

safety of operation of the vehicle if the driver of the 

vehicle uses the phone while driving. 

5 In neither of the foregoing systems does the 

telephone compute and store rental charges for the 

phone. This means that billing must be computed 

elsewhere, with extra delays. 

Another prior system, sold under the 

10 trademark "Automate" by Megatrend Telecommunications of 

Thomaston, Connecticut, uses an on-board microcomputer 

to compute the charges for the phone usage, has an 

integral printer. The charges and other call details 

are not stored but are printed as the calls are being 

15 made. In limousines and taxis, etc., the printed call 

detail record is readily accessible to the driver, who 

can present the bill to the customer on the spot, and 

get paid for the calls then or later. 

Similar systems are sold by Megatrend 

20 Telecommunications under the marks "Tablemate" and 

"Firstmate" for use in restaurants and boats, 

respectively. 

In rental cars, the customers are not given 

access to the printer. The printer typically is locked 

25 in a case kept in the trunk of the car. When the car 

is returned, an employee unlocks the case and removes 

the printed strip bearing the call data and charges, 

and turns it into the rental desk where a corresponding 

bill is prepared. The telephone is mounted securely in 

3 0 the car. 

The Automate system has several advantages 

over the other prior systems described above. For 

example, the phones are mounted securely in the cars 

and need not be moved during either rental or return. 
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Bills can be prepared and given to the customers 

faster. Credit card readers are not required. 

However, the system requires that an employee manually 

fetch the phone usage print-out and turn it into the 

5 rental desk. If the employee forgets or otherwise 

fails to do this, the customer is not charged for the 

use of the phone, and the rental company loses 

revenues. Furthermore, installation of the device in 

the cars can be relatively difficult and expensive, in 

10 that an electric cable is used to connect the telephone 

and computer in the front seat area of the car to the 

printer in the trunk. Of course, the printer adds cost 

to the system. The need to keep the printer locked up 

and located in the trunk of the car slows the retrieval 

15 of the printed tickets and, therefore, adds labor cost 

to the process. 

Other general systems for mobile telephone 

rentals have been proposed but are not known to have 

been used commercially to any significant extent. 

20 In hotels, motels, convention centers, and 

similar temporary locations for businesses and people, 

there is a need for mobile telephone rentals. 
* *' “■ i» - 

Often, the hotel or motel guest needs a 

mobile telephone for use on .business and meetings 

25 conducted outside the hotel or motel, or in rooms 

within the hotel whose telephone service is inadequate. 

Again, as with the rental of mobile phones in rental 

vehicles, there is a need for quickly and easily 

determining call details and charges to be added to the 

guest's hotel bill when he or she checks out. 

Otherwise, there might well be a serious delay in the 

billings for such rentals, with a concomitant loss of 

earnings and/or unhappiness of customers. Other 

30 
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problems with and deterrents to such rentals are the 

risk and other factors mentioned above. 

Some prior cellular mobile telephones have 

"transceiver locks", by means of which the mobile 

5 telephone transceiver is disabled entirely when a 

certain combination of keys is pressed by the user, 

thus preventing unwanted use while the owner or renter 

is away from the phone. This system does not always 

work when an interface is added to enable the use of an 

10 ordinary telephone with the cellular phone. 

In rental telephones, another problem is that 

calls directed to the prior renter of the phone can be 

a nuisance to the new renter of the phone. Also, 

because charges are made for incoming calls as well as 

15 outgoing calls, they can cause the new renter expense 

and dissatisfaction. 

"Dropped calls" are a special problem in 

mobile telephones. When a call connection is broken by 

system interference, one of the parties must re-make 

20 the call, and the party being charged for the call 

expects credit for the last minute of the call. 

Providing this credit to the customer is a problem, 

especially in a mobile telephone with an interface 

permitting the use of an ordinary telephone. 

25 In accordance with the foregoing, it is an 

object of the invention to provide a telephone, system 

and method, and particularly a mobile telephone, system 

and method which overcomes or alleviates the foregoing 

problems. 

It is a further object to provide a mobile 

telephone, system and method in which monetary risks 

due to excessive use of the telephone by the user are 

minimized. 

30 
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In particular, it is an object to provide a 

mobile telephone, system and method in which the 

telephone device in the car can be checked out and 

checked in with the rental vehicle in which it is 

5 mounted, without the need for a card reader or printer 

in the car, or for making any modifications to the car 

which will lower its value, and without the need to 

carry the telephone device to or from the rental 

vehicle. 

10 It is a further object to provide such a 

device, system and method which can be controlled to 

read out the call charge data, enable, disable and 

adjust time or charge limits for the telephone device, 

all without human manipulation of the mobile telephone 

15 device. 

It is another object to provide a mobile 

telephone device which computes and stores all detail 

records and charges and remotely or locally reads out 

that information for billing purposes. 

20 It is another object to provide a mobile 

telephone device having some or all of the foregoing 

beneficial characteristics, and which is portable. In 

particular, it is desired to provide such a portable 

rental unit which is easy to check in and out at hotels 

25 and motels, convention centers, or other telephone 

rental stations. 

It is a further object of the invention to 

provide such a telephone and system which are 

relatively small in size, economical to make and 

30 install, and reliable in use. 

The foregoing objects are met, in accordance 

with the present invention, by the provision of a 

mobile telephone, device and method in which limits on 

the usage of the telephone can be set and enforced 
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automatically and/or remotely. Preferably, the 

telephone device can be set to automatically disable 

the telephone for making and receiving telephone all 

calls or selected calls, when a pre-determined charge 

5 limit and/or time limit has been reached. Preferably, 

the charge limit is that which has been authorized to 

be charged against the rental customer's credit card, 

and the time limit is the time limit for the rental 

agreed to at the time of rental. 

10 The invention also fulfills the objects set 

forth above by providing a mobile telephone device 

which stores telephone usage data and delivers 

corresponding data signals in response to interrogation 

at a rental station. Preferably, the telephone device 

15 includes a microprocessor programmed to compute charges 

for the use of the telephone. 

Also, it is preferred that when the usage 

limit of the mobile telephone has expired, the 

telephone is still enabled to place free emergency 

20 assistance calls to law enforcement and medical service 

organizations, and to the rental company for vehicle 

repairs, or for increasing usage, limits for the 

telephone. Also, free calls to selected numbers for 

promotional purposes, or for other desired purposes, 

25 can be permitted at all times, regardless of the 

expiration of any time or charge limits. 

The invention also provides a mobile 

telephone rental system and method in which such mobile 

telephone devices are mounted in rental vehicles, with 

control means at the rental station for retrieving the 

telephone usage data from the telephone devices. 

Preferably, this is done remotely by use of the same 

terminal equipment used in the rental of cars. 

30 
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Preferably, the vehicle rental computer 

terminals and printers normally used to prepare vehicle 

rental contracts are provided with modems and software 

enabling them to be used to dial the telephone in a 

5 given vehicle, whether or not it is in use, and read 

data, enable or disable the telephone, set the time and 

charge limits and perform all control operations for 

the telephone, as well as adding telephone rental 

charges to the usual car rental bill. 

10 Alternatively, telephone control software can 

be stored in the disk file of the terminal or an 

auxiliary disk file and accessed to enable the terminal 

to perform the telephone control functions. In another 

alternative, a stand-alone dedicated auxiliary modem, 

15 computer terminal and printer can be provided for the 

same purpose. Another alternative embodiment uses a 

modem and micro-computer mounted on an expansion card 

and inserted in an expansion slot of the terminal to be 

accessed and used for telephone function control. In 

20 these alternative embodiments, it may be preferable to 
i 

print a telephone bill which is separate from the car 

rental bill and to use a dedicated printer for the 

purpose. 

A "valet lock" feature also is provided to 

25 permit the telephone renter to partially disable the 

telephone when he or she turns the vehicle over to a 

stranger who is to park the vehicle, repair it, or 

otherwise use the vehicle without the presence of the 

renter. The phone is selectively "locked" by 

programming its computer so that it remains usable for 

emergency calls and data transfers, and, if desired, 

for other free calls. The locking code can be changed 

readily, and easily can be made random and different 

30 
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for each mobile unit rented by a given rental company, 

thus increasing the security of the lock system. 

In another embodiment of the invention, the 

mobile telephone devices are manually interrogated to 

5 obtain call detail information upon return of the 

rental equipment to a rental station, without 

including a printer in the telephone device. For 

example, the call detail data is stored in memory in 

the telephone device. Then, when the device is 

10 returned, an output device such as a printer or 

electronic data transfer device is plugged into the 

mobile unit to read out the desired data. The data 

then is used to prepare a bill or receipt to the 

customer. 

15 In rental vehicles, the telephone device can 

be located conveniently in the front seat area, fully 

accessible to the customer and to a rental company 

attendant who can retrieve the data by simply plugging 

a hand-held portable printer or electronic data storage 

20 device and carry it to the rental station for use in 

preparing a bill. It is not necessary to unlock the 

trunk and a case in the trunk, to get access to a 

printer, and it is not necessary to supply a printer 

with the telephone device. 

25 In portable telephone devices, preferably 

rented in carrying cases, the data can be retrieved 

remotely or by a hand-held retrieval device, but it is 

preferred that data retrieval be done by plugging a 

cable into a port on the telephone device and 

30 conducting that data to a computer. In a hotel or 

motel, that computer preferably would be one used by 

the establishment for normal guest check-in and check¬ 

out functions. Thus, the charges easily can be added 

to the guest's hotel or motel bill. 
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An incoming call protection feature protects 

against unwanted calls directed to the phone by callers 

using the phone number of a prior renter by using the 

phone's computer to recognize the call only if it 

5 contains an added digit. 

The digit is easily changed to make the phone 

number for a new renter different from the number for 

the prior renter. Preferably, the number indexes 

automatically with each new rental. 

10 Credit for the last minute's charge for 

"dropped calls" is provided by detecting whether either 

party hangs up prior to breaking of the connection. If 

a hang-up occurs, it is determined to be a completed 

call, and no credit is given. If it does not occur, 

15 the call is counted as a dropped call, and the credit 

is given. 

Other objects, advantages and features of the 

invention will be set forth in or will be apparent from 

the following description and drawings. 

20 Fig. 1 is an elevation, partially-schematic 

view of a typical vehicle rental station and remote 

vehicle containing a mobile telephone device and 

illustrating a mobile telephone rental system 

constructed in accordance with the present invention; 

25 Fig. 2 is a schematic diagram showing other 

features of the system of the mobile telephone of Fig. 

l; 
Fig. 3 is a plan view showing a larger 

vehicle and telephone rental system in its further 

30 details constructed in accordance with the present 

invention; 

Fig. 4 is a block diagram of the on-board 

computer of the mobile telephone of the invention; 
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Fig. 5 is a perspective view of a mobile 

telephone device of the invention; 

Fig. 6 is a schematic perspective view of a 

hotel or motel reception desk as adapted for use with 

5 the invention; and 

Figs. 7 through 10 are flow charts 

illustrating computer program used in the present 

invention; and 

Fig. 11 is a perspective view of another 

10 embodiment of the invention. 

VEHICLE RENTAL EMBODIMENT 

A vehicle rental station or desk 10 is shown 

in Figures l and 2. At the rental station 10 there are 

two conventional computer terminals 14 and 16 such as 

15 those which are used at automobile rental stations in 

airports or other locations. Each of the terminals 14 

and 16 includes a keyboard 26 or 28, and a screen, 20 

or 22. Each terminal is connected to a printer 38 

which prints vehicle rental agreements for customers. 

20 The two terminals 14 and 16 illustrate two 

different kinds of terminals which are typically used. 

The terminal 14 has a internal disk drive indicated at 

32 for accepting programs. The terminal 16 is a work 

station for a local area network which has an external 

25 file server 34. The file server 34 has disk storage 

which is shared with other terminals. A data transfer 

cable 40 is provided to connect to data storage devices 

to transfer data into the terminal 14, in one of the 

alternative embodiments of the invention to be 

described below. 

Also shown in Fig. l is a rental vehicle 12 

which is located remotely from the vehicle rental 

station 10. It has an antenna 52 of the variety 

mounted on the windshield of the automobile, and 

30 
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communications are received and transmitted by means of 

the antenna as part of a mobile telephone device 

mounted in the vehicle. 

Referring now to Figure 2, in accordance with 

5 one feature of the present invention, the mobile 

telephone device 62 mounted in the vehicle includes an 

on-board computer 70 which computes charges made for 

the use of the telephone based on charge rates stored 

in its storage means, and stores that information as 

10 well as other call usage information, such as the other 

data normally included in a Call Detail Record. 

The mobile telephone rental system shown in 

Figures l and 2 is adapted to remotely enable the 

mobile telephone device 62 mounted in a rental vehicle 

15 when it is being rented by a customer. It also is 

adapted to remotely interrogate the telephone device 62 

upon return of the vehicle by the customer, and 

retrieve the data stored in the on-board computer 70 

for use in preparing a bill to the customer for use and 

20 rental of the telephone. 

Preferably, this is done by use of one of the 

..terminals 14 or 16, or an optional terminal 18 at the 
* L 

rental station, through the telephone lines and a 

cellular telephone system, and one of the modems 44, 46 

25 or 48 connected to the terminal. It should be 

understood that the modems usually will be mounted 

inside the terminal housings. The telephone usage 

information then is utilized at the terminal to prepare 

a bill to the customer, by using the printer 38, or by 

30 using another printer 42, which is dedicated solely to 

preparing telephone rental bills. 

It is preferred that the rental company's 

computer system which is used to prepare rental 

contracts is programmed so that the telephone rental 
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charges are included on the normal vehicle rental 

contract. Thus, the equipment and forms already used 

by the vehicle rental company also can be used to rent 

and control the mobile telephones, with relatively few 

5 modifications or additions. 

Alternatively, it is possible to avoid 

programming the computer system.of the rental car 

company by providing a separate stand-alone personal 

computer 18 with a modem 48 and a separate printer 42 

10 to provide a bill for the telephone rental information 

and control. This adds some hardware cost, but 

provides an easily usable rental system when full 

reprogramming of the car rental system is not 

warranted. 

15 The mobile telephone device 62 (Figure 2) 

also is provided with the capability of being disabled 

selectively when certain usage limits have been met 

during a rental. For example, in accordance with one 

aspect of the invention, the system shown in Figs. 1 

20 and 2 is provided with means for setting time and/or 

monetary limits on the usage of the telephone by the 

. .customer. By operating the keyboard 26, 28 or 30 of 

one of the terminals, the operator can enter monetary 

limits for the usage of the telephone. Preferably, 

25 these limits will be equal to a pre-determined 

authorization amount reserved with the credit card 

company for the credit card of the customer at the time 

of the rental. The mobile telephone device 62 includes 

means for selectively disabling the use of the 

30 telephone device to make or receive most or all calls 

when the dollar amount has been reached. 

Similarly, the rental agent can set a limit 

on the time during which the telephone can be used. 

For example, the time limit can be set at the scheduled 
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return time for the vehicle, plus a certain amount of 

permitted overtime. The telephone is automatically 

disabled for making or receiving most or all calls when 

that time expires. 

5 In Figure 2 of the drawings, the vehicle 

rental system is illustrated by showing only one of the 

terminals shown in Fig. 1, the terminal 14 with its 

modem 44. Also shown is a telephone line linkage 54 

which is linked through normal telephone connections to 

10 a telephone central station 56, through a cellular 

network (not shown) and cellular telephone antenna 58 

or 60 to the mobile telephone device 62 on-board the 

vehicle 12. 

In its preferred embodiment, the telephone 

15 device is a cellular telephone device, but this is not 

essential to the invention. For example, the invention 

is usable with "PCN" or "CT/2" mobile telephone 

technology, as well as other mobile telephone 

technology. As it is well known, in a cellular 

20 telephone system, as the automobile travels from the 

area covered by one of the antennas 58 into the area or 

_"cell" of the next antenna 60, the communications link 

is automatically switched from one of the antennas to 

the other. 

25 MOBILE TELEPHONE DEVICE 

The mobile telephone device 62 in the vehicle 

includes the antenna 52 which is connected to a 

conventional cellular transceiver 66. The transceiver 

66 is connected to an interface device 68, of known 

30 construction which is used to convert the signals to 

and from the transceiver 66 into ordinary telephone 

signals. The interface device provides, for example, an 

ordinary dial tone, etc. as is well known. This 
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permits the use of ordinary telephone devices in the 

vehicle. 

Connected to the interface 68 is the on-board 

computer 70. 

5 The on-board computer 70 is shown in some 

detail in Figure 4. The computer 70 includes a 

microprocessor 88, a read- only memory (ROM) 90, random 

access memory (RAM) 92, input/output circuitry 94, and 

a clock circuit 96 powered by a lithium battery 98. 

io The random access memory is used to store call detail 

record data, to compute charges for usage of the 

telephone device by the customer, and for other 

conventional purposes. A known answer detection device 

97 is provided so as to charge the customer only for 

15 calls which are actually completed. 

Referring again to Figure 2, the mobile 

telephone device 62 also includes a telephone hand-set 

72 and a key pad 82 for dialing and other normal 

telephone functions. Preferably, the hand-set 72 also 

20 has speed-dialing keys so that the user can dial 

commonly-called numbers simply by pressing one button, 

. .the telephone device also preferably has a "speaker" 

phone so that the user can talk on the telephone while 

using both hands to drive the vehicle. 

25 The telephone device 62, when mounted in a 

vehicle, has a display panel 83 exposed to the view of 

the telephone user. The display panel 83 has LED 

indicator lamps 85 and 87 which indicate, respectively, 

when the time limit or charge limit of the telephone 

has been reached. If preferred, the displays can show 

the amount of time or credit left. 

. Alternatively, the limit indication can be 

given by audible tones or synthesized voice warnings 

30 
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through the telephone or other speaker. These features 

will be described in greater detail below. 

As it is indicated in Figure 2, the telephone 

device is powered by the vehicle battery 76, except 

5 that the clock 96 has its own battery 98. Power is 

applied by closing the ignition switch 78 on the 

automobile. After the ignition switch is turned off, a 

time-delay relay 74 maintains the connection of the 

telephone device to the vehicle battery for a pre- 

10 determined length of time, e.g., one to eight hours or 

so, to ensure that the telephone device remains 

energized for a desired length of time after the 

vehicle has been returned to the rental station so that 

it can be interrogated for call detail record data at a 

15 convenient time after the vehicle has been returned. 

The RAM 92 (Figure 4) preferably is non¬ 

volatile so that it retains data stored in it even 

after the ignition switch is turned off and the relay 

74 has opened. The RAM can be battery-backed, using 

20 the same battery 98 as the clock circuit 96, or it can 

be a static RAM or other type of non-volatile memory. 

. Data is stored in the memory 92 until it is downloaded 

for use in customer billing. The data is retained in 

RAM after downloading until the telephone is rented 

25 again. 

The battery 98 keeps the clock circuit 

operative at all times, thus ensuring that the computer 

has at hand a reliable indication of the correct date 

and time of day, and allows servicing of the telephone 

30 unit without loss of this facility. 

Referring again to Figure 2, a jack is 

provided at 84 to connect a telefax machine or a modem 

to the telephone device to send or receive a fax, or to 

send or receive data through the modem. 
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Also, an output receptacle 86 is provided to 

which a hand-held printer 89 or other data collective 

device can be connected to provide a print-out of the 

data stored in the computer, as it will be described in 

5 greater detail below. Preferably, the software 

requires the use of an access code as protection 

against unauthorized access. In addition, the terminal 

86 is non-standard so that it will accept only a 

special plug used by the rental company so as to 

10 prevent customers from reading out the data and 

avoiding payment of the telephone charges. 

The telephone equipment comprising the device 

62 is quite compact. The telephone handset can be 

mounted, for example, on a goose-neck flexible arm 

15 anchored to one of the seat -mounting bolts for the 

front seat of a car or truck. The remaining electronic 

equipment will fit neatly behind the dashboard, in the 

space and with the straps and other fasteners often 

used to locate stereo equipment. Thus, there is no 

20 need to cut holes in or otherwise mutilate the vehicle 

to mount the telephone device. Furthermore, when the 

vehicle is sold or otherwise disposed of, the telephone 

device can be removed easily and remounted in another 

vehicle. 

25 REMOTE CONTROL 

There are several different ways in which the 

terminals 14, 16 or 18 (Figure 1) at the vehicle rental 

station 10 can remotely enable, disable, interrogate 

and otherwise control the telephones in the vehicles. 

One method, referred to briefly above, is to provide a 

stand-alone personal or other small computer 18 with 

its own screen 24, keyboard 30, disk drive 36, and 

modem 48, connected to a dedicated printer 42 to print 

30 
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telephone rental data on separate forms provided for 

that purpose. 

Instead of using a dedicated printer, the 

printer 38 used for preparing vehicle rental documents 

5 also could be used to prepare telephone rental 

documents except that it might be inconvenient to 

change the paper. 

The use of the stand-alone terminal 18 is 

preferred where it is not practical to use one of the 

10 other approaches described below. 

The approach which minimizes the amount of 

extra hardware needed is to reprogram the programs used 

with the normal vehicle rental terminals 14 and 16. 

Thus, separate lines for telephone rental information 

15 can be provided on the normal vehicle rental forms, and 

the rental of the telephones can be accomplished with a 

few extra key-strokes. 

A third method of implementing the invention 

for vehicle rental is to store the program information 

20 needed for telephone rental and control on disk, in 

either disc file 32 or file server 34. Then, when it 

is desired to rent or control a telephone, the program 

routine stored on disc can be accessed and utilized in 

performing the various computer routines needed. 
* 

25 Another approach for doing the same thing is 

illustrated in Figure 2. If the computer terminal 14 

or 16 is provided with sufficient expansion slots, a 

separate microprocessor-based computer can be mounted 

on one or more expansion cards 64 which are inserted 

into the expansion slots of the computer. Then, the 

card can be accessed by one or more key strokes of the 

keyboard, in the same manner that other expansion cards 

are accessed in personal computers. By providing a 

separate microcomputer for rental control of the mobile 

30 
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telephones, additional memory capacity is added to the 

computer, and the rental and control functions can be 

performed faster. 

LARGE SYSTEM 

5 Fig. 3 is a schematic diagram of a large 

vehicle rental system constructed in accordance with 
t 

the present invention. It is merely one example of one 

of many different configurations, in which the invention 

can be used. 

10 Figure 3 shows a portion of a typical airline 

terminal 100 in the upper left-hand portion. The 

airline terminal 100 has a plurality of baggage claim 

areas Bl, B2, etc. Located near the baggage claim 

areas are the vehicle rental stations 102 and 104 of a 

15 particular vehicle rental company called "Company X" in „ 

this example. If the airline terminal is a small 

terminal, there might only be one of the rental 

stations, and the vehicles may be in a nearby parking 

lot. However, if the airline terminal is relatively 

20 large, there often will be multiple rental stations as 
I 

shown in Fig. 3, and a remote rental vehicle lot 106 

which is shown in the upper right hand portion of Fig. 

3. The remote vehicle rental lot 106 includes vehicle 

return lanes 117, vehicle storage spaces 108, entrance 

25 and exit gates 110, and a garage 116 for servicing the 

vehicles. 

The remote rental vehicle lot includes a 

return building 112 with a rental station 114 having 

equipment like that shown in Fig. 1. Each of the 

stations 102 and 104 also includes an array of 

equipment similar to that shown in Figure 1. Any of the 

rental stations 102, 104 or 114 can be used to rent 

vehicles and telephones remotely. 

30 
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Figure 3 shows a communications link 120 

between the three stations, 102, 104 and 114. Each of 

those stations is connected for communication with a 

remote central computer 122 used by Company X in its 

5 rental system. That computer is connected to other 

service regions, as it is indicated in Figure 3. The 

link is through modems and telephone lines, or through 

other known means. 

The vehicle rental system of Company X 

10 typically includes non-airport rental stations 124 and 

126, which are located in the same service region as 

the airport stations, or in far-away locations. The 

invention also can be used at the non-airport rental 

stations 124 and 126, which has the same equipment as 

15 that located at the station 10 shown in Figure 1. 

One of the advantages of the invention 

becomes readily apparent when one realizes that 

vehicles often are returned at a location remote from 

the station where the vehicle was rented. For example, 

20 if the vehicle was rented at station No. 102, usually 

it is returned to the remote vehicle lot 106. The 

customer typically will leave the vehicle at the lot 

106 and either drop the rental contract into a return 

receptacle in the building 112, or the customer will go 
* 

25 to the rental station 114 in the lot 106 to have the 

contract filled out so that an exact bill can be 

carried away by the customer. 

To check the telephone in, the rental company 

attendant merely enters some keystrokes on the 

30 keyboard, 26, 28 or 30. This automatically dials the 

telephone number of the mobile telephone in the vehicle 

which has just been returned through the modem 44, 46 

or 48, and causes a coded signal to be sent to the 

telephone. This causes the telephone device in the car 



I 

WO 92/16078 PCT/IJS92/01774 

-21- 

to deliver the call detail record data it has stored 

through the cellular phone system (Figure 2) to the 

computer terminal. From that data the agent can 

prepare a bill to give to the customer. 

5 Alternatively, if the customer merely drops a 

copy of the contract into the return receptacle, the 

agent can, at a time convenient for his or her work 

schedule, call up the vehicle telephone and retrieve 

the stored information from it to prepare a bill to be 

10 sent to the customer later. As noted above, the 

telephone device remains connected to the car battery 

for a certain length of time after the ignition is 

turned off to enable such an operation. 

As it can be seen, there is no requirement 

15 that the vehicle carry an expensive printer to print¬ 

out the information computed and stored by the on-board 

computer. There also is no requirement that an 

employee travel to the telephone device and 

mechanically retrieve a printout for that purpose. 

20 Instead, the check-in and billing is provided promptly, 

with a minimum of labor cost, and with a minimum of 

.hardware cost. 

HAND-HELD PRINTER EMBODIMENT 

In an alternative embodiment, which has been 

25 described briefly above, a hand-held printer 89 (Figure 

2) is used to retrieve the call data from a telephone 

when it is returned. The device 86 shown in Figure 2 

preferably is a cable with a connector enabling it to 

manually be connected to the hand-held printer. The 

30 cable attached under the dashboard of the car by means 

of "velcro" hook and loop material. 

The rental car company attendant simply 

removes the cable 86 from under the dashboard, plugs it 

into the hand-held printer, and pushes a button to 
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download the data from the phone computer to the 

printer and print out the data. When a complete print¬ 

out has been obtained, the attendant dials a "reset" 

code in the car phone to clear the memory of the 

5 computer and ready it for another rental. The print¬ 

out then is taken to the rental terminal where it is 

used to prepare a bill. 

Although this embodiment of the invention 

does not have all of the advantages of the more fully 

10 automated embodiments described above, it does have 

advantages over the prior device which has an integral 

printer and usually is locked in a box in the trunk of 

the car. 

With this embodiment, the car phone does not 

15 need its own printer. Therefore, it can be smaller and 

less expensive, and there is no printer in the car to 

service. 

Since it does not print out call detail data, 

the computer need not be locked in a box, and need not 

20 be stored in the trunk of the car. Instead, it can be 

simply mounted behind the dashboard. This further 

.reduces cost, and avoids wasting the time of the 

attendant in unlocking the trunk'of the car and the 

locked box. 

25 For relatively small car rental agencies, and 

for country clubs which use the invention to provide 

rental phones in golf carts, or in restaurants, 

catering companies, small resorts, hotels or motels 

renting portable telephones, etc., this embodiment of 

30 the invention may be preferred because of its lower 

equipment costs. 

PORTABLE TELEPHONE DEVICE 

Although the telephone device 62 shown in 

Figure 2 is mobile, it is not portable; that is, it 
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cannot be carried by the user to a location outside of 

the car. In some vehicle telephone rental situations, 

and in other telephone rental situations, it is 

preferred that the telephone device be portable. Such 

5 a portable device is shown in Figure 5. 

In the portable telephone device 130 shown in 

Figure 5, the mobile telephone device 62 and a fax 

machine 164 are housed in a carrying case 132 with a 

hinged cover 138, a handle 134, and latches 136. A 

10 molded plastic inner chassis 140 supports and protects 

the equipment in the case. A cable receptacle 142 is 

provided to enable the cable connection of a portable 

data collection device 146 or a computer terminal 152 

or 154 (Figure 6) or 14 (Figure 1) to the telephone 

15 device to read out its call detail data. A 

rechargeable battery 164 is stored in the carrying case 

132. The cellular transceiver antenna 52 preferably is 

of the type not requiring a ground plane. It is 

attached to the lid 138 by means of clips 53 and can be 

20 removed and mounted at a remote location to improve 

reception. 

- The portable device shown in Figure 5 is 

intended to hold standard telephone or business 

equipment other than or in addition to the fax machine 

25 165. For example, it can hold a lap top computer and 

modem, answering machine, etc. Therefore, the device 

constitutes a mobile business station. 

It is preferable that the telephone 62 is a 

cordless phone enabling use of the phone with the lid 

30 138 closed. The base antenna (not shown) for the 

cordless phone is mounted like the antenna 52. 

HOTEL/MOTEL RENTALS 

The computer terminals 152 and 154 shown in 

Figure 6 are located at a hotel or motel registration 
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desk 150. they are used to prepare bills for the 

guests, and for other known purposes in the hotel/motel 

trade. To check-in a returned rental telephone, the 

hotel clerk simply plugs a plug on the cable 158 into 

5 the receptacle 142 and transfers data. The computer 

terminals are adapted to add the charges from the 

mobile telephones to the hotel/motel bill for the 

guest. 

Alternatively, the call detail records can be 

10 retrieved remotely from the telephones through modems 

160 and 162 like the modems 44, 46 and 48 shown in 

Figure 1 and the cellular phone system, as in the 

phones for rental vehicles described above. This may 

be desired where the phones are not returned to the 

15 registration desk. 

The remote control of the portable telephones 

is the same as with the rental vehicle phones. That 

is, the computer terminals 152 and 154 are adapted to 

enable and disable the phones remotely, and to set time 

20 and charge limits for use of the phones. Further, the 

user always can call the hotel/motel registration desk 

jor.. other rental station to ask for service or increase 

of the time and charge limits, even after those limits 

have been exceeded. The risk reduction which this 

25 factor brings is welcome in all telephone rentals, 

regardless of whether the phones are portable or 

mounted in vehicles. 

The data collection device 146 shown in 

Figure 5 can be a printer which prints out the call 

30 detail record stored in the mobile telephone device. 

Then, the printed record is used to prepare a bill to 

the customer. 

Alternatively, the data collection device can 

be a known code reading device with memory for storing 



WO 92/16078 PCT/US92/01774 

-25- 

the data it receives. For example, the collection 

device can comprise a known optical reader wand like a 

bar-code reader, and memory for storing the codes. A 

receptacle 144 in the carrying case 132 contains a 

5 single LED which flashes in a timed sequence to deliver 

the coded data. If the code is a bar-code, the LED 

flashes so as to simulate the scanning of the wand over 

a series of bar codes. The optical pulses thus 

transmitted represent the call detail record data. The 

10 collection device 146 then can be taken into a computer 

terminal which extracts the stored data and prepares a 

bill. The data thus is transmitted optically instead 

of electrically. This can be advantageous in that it 

prevents a customer from erasing the call record data 

15 from the telephone memory by inserting the connector 

for his own portable printer before returning the 

telephone, and thus evading paying for use of the 

phone. 

As it is indicated above, the portable mobile 

20 telephones 130 can be used by vehicle rental companies •. 

to some advantage in some circumstances. Although it 

-is preferred to equip a substantial number of vehicles 

with mobile phones which are securely mounted in the 

vehicles, thus avoiding handling the phones during 

25 check-out and check-in, the customer may wish to rent a 

phone which he or she can use in the car, and also can 

easily carry to another location for use outside the 

car. Furthermore, some vehicle rental firms may not 

have the capital necessary to spend on a large number 

of phones for fixed installation in automobiles. In 

those cases, the portable units can be preferred. 

If portable units are rented by a vehicle 

rental company, the cable 40 is used at the rental 

station shown in Figure 1 to retrieve data from the 

30 
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phones when they are returned. Alternatively, the data 

can be retrieved remotely, if preferred. 

Figure 11 shows another portable mobile 

telephone device 166 of the invention. The device 166 

is smaller and lighter in weight than the briefcase¬ 

sized device 130 shown in Figure 5. 

The device 166 has a case 168 made of nylon, 

canvas, leather, or other similar material, and a 

carrying strap or handle 170. A hinged top cover with 

a flap 172 is releasably fastened to the top edge of 

the case by a hook-and-loop fastener such as that sold 

under the trademark Velcro. 

The structure inside the case comprises a 

plastic housing with an end wall 180 and side walls 

with slide receptacles into which several printed 

circuit cards 181 slide. The printed circuit cards 

carry the transceiver, computer, interface and battery 

for the mobile telephone 62. A "rubber stick" flexible 

antenna 174 is mounter on the end wall 180 and extends 

through a hole in the case. The telephone handset 82 

is just beneath the cover for the case so that it can 

be ^removed easily simply by lifting the flap 172 and 

opening the case. 

The device 166 is very convenient for rental 
I 4 * 

m hotels, motels, etc. because it is so small and 

light-weight. Nonetheless, it has all of the call 

accounting and limiting features described above and 

below, plus the ability to use an ordinary telephone 

with an ordinary dial tone. 

OPERATION 

The operation of mobile telephone device 

system shown in Figures 1 through 4 in a automobile 

rental system now will be described, assuming that a 

stand-alone computer 18 (Figure l) is used. If the 
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rental car computer system is re-programmed to 

integrate telephone rentals with car rentals, the 

operation will be simplified considerably. The first 

step is initialization. 

5 INITIALIZATION 

Initially, certain data bases should be set 

up in the rental computer system. 

One data base contains vehicle registration 

and identification ("VIN") numbers. Each VIN file 

10 contains the following data, in addition to the 

registration and identification numbers of each 

vehicle; the class of each car; the cellular phone 

number for the phone in the car; the activation code 

for the phone in that car; the valet lock code to be 

15 used by the customer for the valet lock feature; and a 

modem data link security code to be used to enable the 

secure transmission of data to and from the telephone 

by modem. 

Another table which should be set up is for 

20 default values for variables of the rental systems. 

The dollars per day ("DPD") default table contains pre-^ 

determined default values for the limits for each day 

of rental, by car class. These values are used 

automatically when the customer does not request a 

25 specific dollar limit and no limit is set by the rental 

attendant. For example, for a "F" class, full-size 

four-door car, the default limit might be set at $15.00 

per day. Therefore, for a one week rental, the 

attendant would contact the customer's credit car 

30 issuer and obtain authorization for a total of $105.00 

in credit before the telephone is rented. If the 

customer does not have sufficient remaining credit, 

then a different limit would have to be set. 
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Another default table should be set up for 

the default value for the number of extra hours ("EXH") 

that a rental phone can be kept without charge. After 

this specific number of hours, an additional rental fee 

5 is charged. For example, if the telephone is to be 

returned at a particular time, and the extra hours 

default table allows three extra hours, if the customer 

keeps the car for three extra hours, there will be no 

additional charge for rental of the telephone. After 

10 that, an extra charge will be applied. 

After initialization, there are three 

operational modes: 

1. Check-Out/Set-Up; 

2. Call Accounting/Update; and 

15 3. Check-In/Shutdown. 

These three modes now will be described, with 

reference to the program flow charts in Figures 7 and 

8, and the screen displays reproduced below. 

CHECK-OUT/SET-UP 

20 This mode is used when the rental contract 

first is opened. Once the system computer is powered 

up at the beginning of the business day, the main menu 

of the check-out/set-up mode will appear on the screen 

on one of the terminals 14, 16 or 18. Following is a 

25 simulation of the main menu: 

MEGATREND TELECOMMUNICATIONS 

PHONE RENTAL BILLING SYSTEM 

MAIN MENU 

Check-Out 

3 0 Update 

Check-In 

Move arrow to selection - press ENTER 

The arrow indicates the position of the 

cursor, which indicates that the check-out mode has 
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been selected. The default position of the cursor is 

at check-out mode. 

Upon selecting the check-out mode, a new file 

is created (See Figure 7) and display messages and 

prompts instruct the terminal operator as to the steps 

to take in checking out the telephone. The first 

screen which appears is shown below: 

SCREEN NO. 1 

Enter RAN: (press ENTER to accept) 

Is RAN correct? (Press Y or N) 

The first screen asks for the Rental 

Agreement Number ("RAN") by causing the lines forming 

the rectangular box next to the words "ENTER RAN:" to 

blink. The blinking stops when the first digit of the 

RAN is entered, and the box disappears when the ENTER 

key is pressed to accept the number. The RAN number is 

on the car rental contract previously filled out for 

the customer. 

The program then requests the entry of a "Y" 

or "N" to indicate whether the RAN is correct. If "N" 

is entered, the first step is repeated. If "Y" is 

entered, the newly opened file is named with this RAN 

and the program moves on the next step of the program 

(see Figure 7)and the next screen. Screen 2: 

SCREEN NO. 2 

ENTER VIN: 

Is VIN 

(Press ENTER to accept) 

(Press Y or N) 

The next screen which appears 

vehicle registration or identification number 

The "blinking box" routine described above is 

again, as with all data entry boxes in other 

Once the VIN has been correctly entered, it is 

the 

("VIN") 
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in the file with other associated data called up from 

the data base and default tables. This data consists 

the class of the vehicle, cellular phone number, 

activation code, valet lock code and default values. 

Screen 3 appears next: 

SCREEN NO. 3 

Enter Rental Return Date | 7 7 I (Press ENTER 
to accept) 

Is RRD correct? (Press Y or N) There is no need to 

enter the time of return because that time is entered, 

by means of the internal clock of the on—board 

computer, when the phone is activated to check it out. 

That time of day is the same as the time of day when 

the car is rented. 

Still referring to Figure 7, Screen No. 3 

asks for the rental return date ("RRD"). This data is 

added to the file and used for calculating the required 

credit approval, and it is the date on which the rental 

telephone will be automatically disabled, unless the 

rental is extended by the rental company. Screen 4 
next appears: 

SCREEN NO. 4 

Enter Charge Limit or press ENTER to select 

standard limit: 

Standard Limit: $XX.XX per day - $YYYYY.YY for rental 

-1—I (Press ENTER to accept) 

Is Charge Limit correct? (Press Y or N) 

Screen, No. 4 asks for the Charge Limit; the 

maximum dollar amount of charges that can be incurred 

for use of the telephone. 

There are two ways of establishing the limit. 

The first is with the pre-programmed default values. 

These default values are determined based on prior 
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rental data as to the type of customers which rent each 

class of car, and an expected per- day usage allowance 

can be associated with each car class. The computer 

accesses this allowance, multiplies it by the number of 

days of the rental, and calculates and displays the 

total charge limit. 

The second method of establishing the charge 

limit is by inputting it manually by operation of the 

keyboard. Thus, limits permitting heavier usage than 

the default values can be entered. Credit card 

authorization for the total is obtained by the operator 

so that there is strong assurance that the bill for the 

telephone rental will be paid. If the customer's 

credit card does not have sufficient credit to cover 

the total charge limit, then the limit is lowered or 

the rental is refused. 

Review Entries: 

BCREEK MO. S 

RAN 

VIN 

RRD 

Charge Limit $! 

Any Changes? (Press Y or N) 

Next, after the charge limit has been set. 

Screen No. 5 appears. This screen allows all inputted 

data to be reviewed and corrected, if necessary. If 

changes are necessary, the program loops back to the 

first step (RAN input; see Figures 7 and 8), retains 

previously-entered data in the data entry field for 

easy reference, and accepts any changes. 

When changes are completed, or if no changes 

are required, the system computer prints out a contract 

for the phone rental that the renter signs. 

30 
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Preferably, this is a pre-printed form bearing the 

terms and conditions of the rental, and the computer 

need only fill out the particulars of the rental, such 

as start and return dates; RAN; vehicle data; cellular 

5 phone number; emergency telephone numbers for towing, 

etc.; number to call to raise the usage limit or to 

extend the time of usage; valet lock code; and a list 

of ongoing promotions. The promotions, for example, 

can consist of telephone numbers which can be called 

10 free by the rental car customer to make reservations or 

receive messages from sponsoring restaurants or other 

businesses who are paying the rental company a 

promotional fee, or civic or charitable events which 

the company wishes to promote. 

15 By entering "N" during Screen No. 5, the 

phone activation screen (not shown) appears and asks 

the operator to press one of the keyboard function 

keys. When this is done, the computer looks up the 

phone number for the car phone, and dials the phone 

20 through a modem. Either the car telephone will answer 

and the phone system will be activated, or the phone 

will not answer because the relay 74 has opened. In 

the latter case the phone system will be activated by 

the renter upon starting the car. 

25 When the telephone is still connected to the 

car battery 76, the computer will send a security code 

to the on-board computer which, upon receipt, will open 

a data link. Once the data link has been established, 

the system computer will send the activation code. 

30 This will turn on the mobile telephone system. Next, 

the customer and vehicle parameters such as the rental 

agreement number, rental return date, the call charge 

limit, and vehicle identification number are downloaded 

into the on-board computer in the mobile telephone. 
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The system computer then re-sends the security code and 

this closes the data link and terminates the call. The 

mobile telephone device is now ready for use. 

Activation of the telephone after the 

5 connection of the telephone to the car battery has been 

broken proceeds in a different way. When the computer 

places a call to the car phone, the phone will not 

answer. The customer still is given a telephone rental 

contract as if the phone had been activated but the 

10 customer will have to place a call from the car to 

actually activate the telephone. 

The activation procedure in the latter case 

is as follows. When the customer gets to the car in 

the rental lot, he or she starts the car. This 

15 connects the phone system to the car battery, due to 

closing of the ignition switch 78 (Figure 2). The 

customer then enters a command into the telephone hand¬ 

set which initiates a series of steps which will 

activate the telephone. First, the on-board computer 

20 70 will dial up the system computer through its own 

modem. It will send the proper security code to 

establish a data link with the rental station computer. 

The rental station computer will look through its files 

to determine whether or not the calling number is due 

25 to be activated. If so, the phone will be activated by 

the procedure described above. 

CALL ACCOUMTIKG/UP-DATE 

During the rental, the on-board computer 70 

calculates the rental charges, and stores the charges 

and other call detail data in RAM. It adds the charges 

together to produce a sum total. Updating, consisting 

of changing limits or other adjustable parameters, will 

be described below. 

30 
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The enforcement of the charge limits and time 

limits preferably is accomplished by the on-board 

computer 70 in the mobile telephone device 62 with the 

5 aid of the internal electronic clock 96 (Figure 4) 

which is connected to the battery 98 at all times. The 

clock 96 keeps the time of day and the date. 

The computer 70 is programmed to perform an 

enforcement routine every time the telephone is picked 

10 up to be used for receiving or sending a call, except 

for free calls. The Limit Check enforcement rout.ine, 

shown in Figure 9 of the drawings, causes the computer 

70 to compare the current date and time of day with the 

pre-set time limit, and disables the telephone for all 

15 incoming and outgoing calls, except emergency and free 

calls, when: 

A=T + Q, 

where A is the current time and date; T is 

the pre-set time limit, and Q is the overtime use 

20 permitted by the rental company. When the phone is 

disabled, the display lamp 85 (Figure 2) is lighted to 

warn the user. 

If the time limit has not expired, the time 

remaining is displayed in the display space 85. 

25 If the time limit has not been reached, the 

program causes the computer 70 to compare the total 

charges accumulated for the use of the telephone by the 

current customer with the pre-determined charge limit. 

When the total charges Y are found to have reached or 

30 exceeded the value of: 

Y=X-M 

Where X is the charge limit, and M is the 

minimum charge for an incoming or outgoing call, the 

computer 70 disables the telephone device from sending 
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or receiving any calls except free calls or emergency 

calls and lights the display lamp 87 (Figure 2). The 

disabling action occurs when Y is less than X because 

otherwise the authorized amount (Y) would be exceeded 

5 by the next call. 

If the change limit has not been reached, the 

credit remaining is displayed at 87. 

It should be understood that the display of 

time or credit remaining is an-optional feature. 

10 It also is an optional feature of the 

invention to repeat the Limit Check routine 

periodically during each phone call and selectively 

disable the phone if either limit is reached during the 

call. Since this can create considerable customer 

15 displeasure, some telephone lessors may prefer to take 

the risk involved in allowing the completion of a call, 

even after a limit has been reached. 

In Figure 9, the dashed "RETURN" line 

indicates such optional repetition of the Limit Check 

20 routine, the repetition preferably is at a rate which 

is a function of the time duration of the call; e.g., 

. .. once every minute, or once every five minutes. 

If desired, a warning can be given to the 

user that he or she is within a certain length of time 

25 of reaching the time limit, or is within a certain 

amount of reaching the charge limit. This can be done 

by causing the lamp 85 and/or 83 (Figures 2) to flash 

periodically. If this warning is given, the 

enforcement of the limits during calls can be done with 

30 less customer displeasure because the customer often 

can tailor the call to fit the time or credit 

available, if given such a warning. 

If the flashing warning light feature is 

used, either with or without limit enforcement during 
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calls, the added cost of displaying the amounts of the 

time or credit remaining can be avoided, because the 

flashing light often will be adequate. 

The flashing warning light feature is shown 

5 in dashed outline in the flow chart of Figure 9. 

Rather than using flashing or steady lights 

to advise the use regarding the approach to or arrival 

at one of the limits, it often will be preferable to 

develop an audible signal. This avoids the need for an 

10 automobile driver to turn his or her eyes away from the 

road and reduces manufacturing and installation costs. 

The computer 70 can be programmed to sound a 

"beep" tone once every minute during the warning 

period, and a rapidly-repeated "beep" tone after the 

15 limit has been reached. Alternatively, a voice-message 

generator chip can be used to deliver a message such as 

"you have only five more minutes of time left", or "you 

have only twenty dollars more credit left." "Please 

call your rental station to revise your limit." 

20 If an on-going call is to be interrupted, the 

periodic "beep" warning is preferred over the recorded 

.... voice message, so as to avoid seriously interfering 

with the call. 

The mobile telephone device 62 has the 

25 ability to be re-programmed remotely during a rental to 

increase or decrease the time and/or charge limits. 

CHAMPING LIMITS 

The customer can tell that the time and/or 

charge limit has been reached because one or both of 

30 the lamps 83 and 87 is lighted or an audio message is 

given. 

If the customer decides that he or she wishes 

to keep the car longer than originally authorized, or 

to use the telephone beyond the original charge limit. 
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the customer merely makes a call to the rental station 

and requests the increase desired. This call is one of 

the calls still permitted even when the time or charge 

limit has been reached. It is preferred that this and 

5 other calls so permitted be free. 

New charge and/or time limits are set in 

accordance with the check-out/set-up procedures 

described above. That is, new credit card 

authorization is obtained by phone for the new time 

10 limits and/or phone rental charge limits. Then, the 

system computer sends a security code to establish a 

data link between the telephone and the computer, and 

sends the new limits to the phone's computer. The 

phone then is enabled until the new limits have been 

15 exhausted. 

The same procedure can be used to reduce the 

time and charge limits if necessary; for example, the 

charge limit can be reduced if an error was made in 

obtaining authorization of the charge limit amount. 

20 CHECK-IN/SHOT-DOWN 

Figure 10 shows the steps used in checking 

the phone in, printing a bill, and shutting the phone 

down upon its return. A data link is formed between 

the phone and one of the computer terminals, either by 

25 phone or by cable, or by way of a portable data 

gathering device. The contents of the memory of the 

phone computer 70 are read-out and displayed on the 

computer screen. If the display is o.k., the operator 

pushes an appropriate function key to print the bill, 

and to disable the telephone. The data in the phone 

memory is cleared during the phone activation routine 

when the phone is rented again. 

30 



WO 92/16078 PCT/US92/01774 

-38- 

IMCOMIMQ CALL CONTROL 

In rental telephones, the problem arises that 

unwanted calls directed to a prior user of the phone 

may be received by the current renter. This can arise 

5 because the prior user gave the telephone number to 

people to call him, and failed to tell them when he 

would return the phone, or returned it sooner than 

expected. Not only is this a nuisance to the current 

renter, but it adds charges to his bill because 

10 incoming calls are charged for, as well as outgoing 

calls. 

In accordance with a further feature of the 

invention, the foregoing problem is alleviated by 

adding a specific number for each phone when it is 

15 rented out, and changing that number with each 

successive rental of the same phone. Then, when 

callers dial the prior number of the phone, the call 

will not be accepted because the phone then will have a 

new number. 

20 This feature is implemented by programming 

the on-board computer 70 to answer each incoming call, 

but delay ringing the mobile telephone until a certain 

length of time has passed. If a tone signal 

representing the correct added digit is received within 

25 the delay time, then the computer causes the mobile 

phone to ring. If not, then the phone does not ring, 

and the call is disconnected. 

Preferably, the computer is programmed to 

index the extra number automatically upon each down- 

30 loading of data or similar event signifying a new 

rental. 

This optional feature can be enabled or 

disabled by the rental agent, or manually changed, if 

desired. It also can be changed remotely, in the same 
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way that limits can be changed, as described above. In 

this way, renters' preferences can be accommodated. 

AUTOMATIC CREDIT FOR DROPPED GALLS 

Another problem with mobile telephones is 

5 that the calls can be "dropped" or interrupted by local 

interference or other causes. Normally, part of a 

minute of "air time" is charged for by the mobile phone 

system as if it were a full minute. 

In some cellular phone systems, a time delay 

10 is provided (e.g., 10 seconds) between the time when 

the connection is broken and when the connection is 

dropped, so that if the user presses the "SEND" button 

on his phone, the company will give him credit for the 

last minute of the call. Then, the user must dial the 

15 call again. 

The preferred telephone of the present 

invention does not have a "SEND" button. However, 

credit is given for the last minute of a dropped call 

by use of the answer detect circuit 97 (Figure 4) to 

20 detect the hang-up of the called party, and using that 

detection to identify a completed call and 

. __ differentiate it from a dropped call. When the hang-up 

signal is not detected, credit is given to the user for 

the last minute of the dropped call. Also, the 

25 computer 70 is programmed to develop a "SEND" signal 

and send it to the cellular system so that the lessor 

of the telephone (e.g., the hotel or car rental 

company) also gets credit for the last minute of the 

dropped call. 

30 The answer detect circuit 97 is well-known, 

and in view of the disclosure above, the programming 

steps to implement the incoming call control and 

dropped call credit features are well within the skill 

of the art to provide. 
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The mobile telephone of the invention 

preferably has a "valet lock" feature, in which the 

renter can simply press a series of push buttons on the 

5 telephone key pad 82 (Figure 2) and at least partially 

disable the telephone, and later repeat the procedure 

to enable the phone again. This is useful, for 

example, when the car in which the phone is installed 

is turned over to a valet for parking, or is loaned to 

10 someone who should not be allowed to use the telephone. 

The problem also can exist with portable phones such as 

those shown in Figures 5 and 11 when the renter wishes 

to leave the phone in a hotel room, car or other place 

where unauthorized personnel might be tempted to use 

15 the phone and generate substantial usage charges. 

In prior mobile telephones, the transceiver 

66 (Figure 2) has a "lock" feature which can be 

activated by dialing certain numbers on the key pad 82, 

and this will disable the transceiver entirely. 

20 Unfortunately, some interface devices, when used with 
I 

the transceiver, do not allow this type of operation. 

Moreover, the inventors have recognized that it would 

' constitute a substantial improvement to only partially 

disable the phone and continue to allow its use at 

25 least for emergency calls, such as calls to the 911 

number. 

Accordingly, in the present invention, the 

on-board computer 70 is programmed to disable the 

telephone only for making and receiving calls other 

than emergency calls, and, optionally, free calls e.g., 

to the rental station, for promotions, etc. and data 

lines. The computer 70 is programmed to recognize the 

dialing of the valet code to partially disable the 

30 
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phone, and to recognize the later dialing of the same 

code to re-enable the phone. 

Preferably, a separate, unique valet code can 

be set for each phone, and need not be displayed on the 

5 phone. This eliminates a further problem with some 

prior devices in which each phone uses the last four 

digits of the phone number as a lock code. Since the 

phone number appears on the phone, unscrupulous people 

are allowed to defeat the lock by simply reading the 

10 numbers on the phone, and dialing them. 

This feature also has other advantages.. For 

example, even though the customer has used the valet 

lock and does not unlock the phone before returning the 

car, if a data line remains enabled, the operator at 

15 the rental terminal can interrogate the computer 70 and 

download its contents without unlocking it. 

HARDWARE 

The hardware components of the system are 

conventional and readily available on the open market. 

20 The interface device 68 shown in Fig. 2 is 

readily available. For example, a suitable device is 

sold by Telular Inc. of Wilmette, Illinois. Other such 

devices are available from Motorola and others. 

The transceiver 66 also is conventional and 

25 suitable devices are sold by several companies, e.g. 

Motorola. The telephone hand-set 72 also is 

conventional and readily available. 

A suitable hand-held printer capable of use 

in downloading and printing rental data from the on¬ 

board computer 70 is, for example, a Seiko Model DPU-40 

thermal dotmatrix printer, made by Seiko Instruments, 

U.S.A. The modems, computer terminals and printers 

all are standard equipment. 

30 
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The answer detection device 97 (Figure 2) 

also is known. A suitable device is made, for example, 

by Subcon Mfg. Inc., Algonquin, Illinois. 

It can be seen from the foregoing that the 

5 invention amply satisfies the objectives set forth 

above. 

The foregoing is not to be considered to be 

an exhaustive description of the invention. The 

invention can be practiced in various ways, including 

10 some not specifically described above, and still use 

the heart and spirit of the invention set forth in the 

claims. 
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CLAIM8; 

1. A mobile telephone device, said device 

comprising, in combination, mobile transceiver means 

for making and receiving telephone calls, means for 

5 registering a rental parameter of said telephone device 

during specific periods of time, and disabling means, 

responsive to signals indicating that said parameter 

has reached a pre-determined limit, for disabling said 

telephone device. 

10 2. A mobile telephone rental method, said 

method comprising the steps of providing a mobile 

telephone device, said device being adapted to store 

and read-out telephone usage data, providing control 

means for reading out said data from said telephone 

15 device, and preparing a corresponding telephone usage 

charge record to the user of said device. 

3. A mobile telephone device for rental 

vehicles, said telephone device comprising, in 

combination, a mobile telephone transceiver mounted in 

20 said vehicle, storage means mounted in said vehicle and 

connected to said transceiver for storing signals 

representing telephone usage data for said telephone 

device, and read-out means responsive to a read-out 

signal for delivering signals corresponding to said 

25 data from said storage means for utilization at said 

station. 

4. A mobile telephone rental system, said 

system comprising, at least one mobile telephone 

device, said telephone device including means for 

making and receiving telephone calls, storage means for 

storing call detail record information signals, and 

read-out means for reading out said call detail record 

information in response to the receipt of an 

interrogation signal and control means at said rental 

30 
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station, said control means including retrieval means 

for sending said coded interrogation signal to said 

telephone device and retrieving said call detail record 

information signals. 

5 5. A mobile telephone device, said device 

comprising, in combination, means for sending and 

receiving telephone calls from a mobile location, data 

storage means for storing electrical signals 

representing call records for the use of said device 

10 for a plurality of calls over a period of time, and 

means for transferring said signals to a data transfer 

device in response to connection of the data transfer 

device to said telephone device. 

6. A mobile telephone device comprising a 

15 transceiver, transducer means for converting speech to 

electrical signals, and for converting received 

electrical signals into sound, interface means for 

converting signals from said transceiver means to 

standard telephone signals for use by said transducer 

20 means, answer detection means for detecting the answer 

of a called telephone and the hang-up of a completed 

call, call accounting data processing means for 

-recording and storing call detail data for answered 

outgoing calls, and for developing a credit signal for 

25 giving credit for the last time unit of a call charge 

when a hang-up signal has not been detected by the time 

a call has been disconnected. 

7. A rental mobile telephone device, said 

device comprising, in combination, means for adding at 

least one variable digit to the telephone number to be 

called to reach said telephone device, and for making 

said device responsive only to the number with such an 

added digit, whereby the added digit can be changed 

after every rental so as to prevent callers who use the 

30 
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telephone number with the old digit from completing a 

call to said telephone device. 

8. A method of renting mobile telephones, 

said method comprising the steps of setting an added 

5 digit on the telephone number of a telephone prior to a 

first rental of said telephone, and changing said digit 

on each of a plurality of subsequent rentals of said 

telephone, said changing step being performed with a 

frequency sufficient to substantially prevent the 

10 completion of calls to a telephone from a caller, using 

a telephone number having an added digit used by a 

prior renter of the telephone. 

9. A mobile telephone device comprising a 

transceiver, transducer means for converting speech to s 

15 electrical signals, and for converting received 

electrical signals into sound, interface means for 

converting signals from said transceiver means to n 

standard telephone signals for use by said transducer 

means, on-board computer means, means for mounting said 

20 telephone device in an automobile, dialing means, said 

computer means being responsive to the dialing of a 

. .. pre-determined sequence of digits on said dialing means 

for disabling said telephone device for receiving or 

sending selected calls, and responsive to the dialing 

25 of a pre-determined sequence of digits to re-enable 

said telephone device. 

10. A mobile telephone device, said device 

comprising, in combination, transceiver means, computer 

means for on-board computing of call charge data, 

detection means for detecting the answer of phone 

calls, and means for utilizing the output of said 

detection means for controlling said computer means to 

ensure that charges are made only for completed call 

connections. 

30 
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11. A method of point-of-use call accounting 

and billing in mobile telephone rental, said method 

comprising the steps of providing a mobile telephone 

with an on-board call charge computer, data storage 

5 means for storing electrical signals representing 

charge data for a plurality of calls during a given 

time period, transmitting said data to record 

preparation means at a rental station at the end of 

said time period, and preparing a record of said call 

charges at said rental station. 10 
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